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TEST  AUTHORITY 

Test  requirements  for  free -air  blast  determinations 
on  210  one-pound  explosive  charges,  supplied  by 
Picatinny  Arsenal,  -were  outlined  in  Picatinny  Ar- 
senal letter  QRDBB-TJ2;  S.  M,  Adelman/mtb/52 59  , 
dated  1 December  1954„  Testing  was  conducted 
under  Contract  DAI-!8-020-501-ORD-(P)-53„ 
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1.0  charge  data 

1. 1 The  210  chargee  submitted  toy  Pica  tinny  Arsenal  consisted  of  groups  of 
30  each  for  7 different  explosives.  Each  group  of  30  was  comprised  of 
10  bare,  10  steel-cased,  and  10  aluminum-cased  charges. 

1. 2 Data  on  the  test  items  were  submitted  by  Picatinny  Arsenal  on  Experi- 
mental Ammunition  Data  Cards  or  computed  by  National  Northern  as 
follows: 


H£  |J£  . JJg 

HE  wt.  HE  Density  Volume  Diameter  Height 


HE 

lbs. 

grams 

♦N 

**P.  A. 

(cc„) 

(in.) 

(in.) 

MOX-2B 

1.02 

463 

2.03 

2.10 

228 

17/8 

51/16 

SSB/KS 

1.03 

467 

1.73 

1.79 

269 

1 7/8 

6 15/16 

PBX 

1.01 

458 

1.60 

1.61 

285 

1 7/8 

6 5/16 

TNT 

1.06 

482 

1.60 

— • 

299 

1 7/8 

6 10/16 

Torpex-! 

2 1.08 

491 

1.79 

— 

273 

1 7/8 

6 1/16 

HBX-1 

1.03 

467 

1.70 

mm 

273 

1 7/8 

61/16 

HBX-6 

1.05 

476 

1.75 

mm 

272 

1 7/8 

61/32 

* computed  from  volume  in  cylinders  toy  National  Northern 
**  pellet  density  reported  toy  Picatinny  Arsenal 

1. 3  The  steel  and  aluminum  cylinders  all  had  a 1 7/8"  I.D. , a 2. 0”  O.  D, , 
and  were  closed  at  the  base  With  a 1"  thick  plug  pressed  into  the  cylinder. 
Steel  plugs  were  used  for  the  steel-cased  charges  and  aluminum  plugs  for 
the  aluminum-cased  charges.  The  "equivalent"  (i»  e. , neglecting  the  base 
plug  in  these  cases)  charge-to-weight  ratios  of  the  test  items  were  com- 
puted as  follows: 
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Cylinder  I.  D.  * 1.875  in. 
Cylinder  O.  D.  » 2.00  in. 
Density  of  steel  : 7. 83 


Density  of  aluminum  = 2.71 


HE 

"Equivalent” 

Charge 

- to  - Weight  Ratios 

HE 

Density 

Bare  - 

XT 

MOX-2B 

2c  OS 

1.0 

.84 

.65 

SSB/K-5 

1.7S 

1.0 

.82 

.61 

PBX 

1.60 

1.0 

.81 

.60 

TNT 

1.60 

1.0 

.81 

.60 

Torpex-2 

1.79 

1.0 

.83 

.62 

HBX-1 

1.70 

1.0 

.82 

.61 

HBX-6 

S.  78 

1.0 

.82 

.62 

2.0  STATIC  TEST  EOTPMSNT 

static  teste  of  the  ^subject  charges  were  conducted  at  National's  Halifax  Range 
at  the  Free - Air  Blast  Site.  This  site  consists  of  a quadinstrument  arrange- 
ment for  detecting  blast  from  a single  charge.  Details  of  this  site  and  the 
Semi-Confined  Blurt  8fte  (used  to  evaluate  HE  blast  having  partial  confinement) 
ere  the  sobfect  of  a separate  report  which  will  be  released  by  National  to  con- 
tracting agencies  in  the  near  future.  The  and  pa  tie. 

Free-Air  Blast  Site  are  briefly  as  foilovrs: 

2. 1 Charge,  The  charge  is  placed  9 ft  above  ground  level  with  its  axis  it  a 
45°  angle. 

2. 2 Gauges.  Four  detectors  are  Socate^each  in  different  quadrants,  around 
the  charge  and  at  various  distances  from  it.  Each  instrument  is  so  placed 
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u to  receive  the  free-air  blast  (incident)  wave,  i.e. , no  reinforce- 
ment from  reflected  or  Mach  waves.  These  four  detectors  are  as 
follows: 

2. 2. 1 Pendulum  Gangs.  Designed  by  National  to  record  an  integration 
of  pressure-time,  290  Bw.  in  weight,  2 ft.  square,  and  9 ft.  from 
the  charge's  center. 

2.2.2  Catenary  Diaphragm.  Developed  for  nee  in  high-explosive  blast 
detereotaatteae  to  record  pressure-time,  side-on  to  the  blast 
wave,  and  6*  8"  from  the  charge's  center. 

2. 2. 9 Foilineter.  National's  modification  of  the  Bikini  Gauge  need  to 

record  peak  pressures,  face-on  to  the  blast  front  at  5 feet  from 

1 » 

the  charge's  center.  Foil  of  . 0025  in.  S aluminum. 

2.2.4  5"  N-T-Co  Designed  by  National  as  n possible  means  for  corre- 
lating with  aircraft  damage  beyond  an  over -MU  area.  This  gauge 
is  5"  la  diameter,  facing  the  charge,  and  has  steel  tubular  com- 
partments (T-C)  6"  in  length  with  . 0025  in.S  aluminum  foil  between 
compartments.  Face  of  No.  1 compartment  V from  the  charge's 
center. 

2. 2  Booster.  All  charges  In  this  test  were  Initiated  by  29  gram  tetryl  pellets 
sad  NO.  8 electric  blasting  caps  placed  at  the  open  ends  of  the  cylinders. 
2.0  TEST  RESULTS 

9. 1 Detailed  recordings  of  dm  individual  chargee  are  Bated  in  the  enclosed 
Tables  X - IV,  lad. , and  are  summarised  as  follows: 
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FREE-AIR  BLAST 


10  Round  Averages,  1#  HI  Charges 


Pendulum  (Decrees) 

A1 

Bare 

Foilmeter 

A1 

HE 

Bare — Steal 

Torpex-2 

16.4 

19.6 

17.7 

8.8 

8.7 

8.9 

HBX-8 

17.9 

19.4 

18.8 

8.1 

8.8 

8.2 

SSB/K-5 

17.0 

18.3 

17.7 

7.9 

9.1 

8.8 

HBX-1 

17.2 

18.1 

17.8 

8.2 

7.9 

8.6 

PBX 

12.6 

14.6 

14.2 

8.1 

7.8 

8.0 

TUT 

12.8 

14.9 

14.9 

7.6 

6.8 

7.7 

2KQX-2B 

11.6 

14.7 

12.8 

4.2 

8.7 

4.7 

HE 

•&SSBI, 

. Bare 

p t* 

8tMl 

A1 

Bare 

5"  N T-C 

gtgtf 

A1 

mm— mm 

muLm.M 

mmmmmmm 

■ r_""' " 

mmmm 

Torpex-2 

26.0 

24.7 

24.8 

8.6 

3.7 

4.5 

HSX-i 

24.4 

24.2 

26.8 

6.3 

3.6 

6.2 

SSB/K-5 

24.7 

24.2 

24.6 

6.0: 

8.6 

9.2 

HBX-1 

22.7 

22.6 

24.4 

6.7 

3.7 

4.7 

PBX 

23.2 

22.4 

22.2 

4.7 

3.2 

2.6 

TNT 

22.2 

21.2 

21.9 

4.7 

6.7 

2.1 

MOX-2B 

16.1 

17.3  > 

16.3 

2.9 

2.4 

2.6 

* 12  of  110  reading*  were  aot  recorded  became  of  Instrument  faitet. 
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4.0  CONCLUSIONS 

Only  general  conclusions  aty  be  drawn  from  the  free-air  blast  teat  remits 
sines  many  variables  entared  into  tbs  program:  explosive  volume  (HE  weight 
held  at  1.0  lb.  nominal),  confinement  (c/w  ratio),  and  tbs  measurement  of 
various  blast  parameters  (impulse,  peak,  and  compartment  damage). 

4. 1  Torpex-2,  HBX-6,  S8B/K6,  and  HBX-i  were  the  highest  tree-air  blast 
producers  on  all  tour  blast  records  re,  withPBX,  TNT,  and  MOX-2B 
toUowSng  In  that  order. 

4.1  The  steel-cased  charges  produced  dm  highest  pendulum  readings,  with 
aluminum-cased  and  bare  chargee  following  In  that  order. 

4.3  Only  small  differences  in  peak  pressures  were  noted  aaaoag  bare,  steel-, 
and  aluminum-cased  charges  at  die  distances  recorded:  O'  far  the  foil- 
meter  and  O’  8”  for  the  catenary. 

4.4  Bines  the  four  explosives  previously  mentioned,  Torpex-1,  HBX-6,  88B/ 
KS,  and  HBX-1,  were  essentially  alike  in  blast  performance,  the  selec- 
tion of  the  best  filler  to  bo  need  In  this  item  would  bo  determined  probably 
by  tbs  fragmentation  characteristics,  La.,  fragment  velocity  and  mass 

8. 0 DETAILED  TEST  DATA 

0. 1 Table  1.  Frae-Air  Pendulum 


Nominal  BE  wt: 

1.0 1>.  Kangs:  Halifax 

HE 

Casa 

* Pendulum  Readings  (Degrees) 

Average 

Torpex-1 

Bart 

14, 17, 17, 18, 18  1/2,  IS,  18, 19, 16  1/2, 
17  1/2 

16.4 

99 

Steel 

18  1/2,  19  1/2,20,19,18  1/2,17  1/2, 
20,22,21,20 

19.6 

99 

At 

16  1/2, 19  1/2, 17,20, 16  1/2, 16, 21, 
15,171/2,19 

Cocdidsntial 

17.7 

t 


o 


N 


o 


CooUdmtial  8. 


HE 

Ararat* 

HBX-6 

Bar* 

22,15  1/2,141/1,  801/8,10,10,19, 
181/8,15,19 

17.0 

Vt 

Start 

18  1/8,16,17,18,10,10,10  1/8,81, 

86,83 

19.4 

to 

Ai 

15,17,17,80  1/8,15,81,31,31,16  1/3, 

84 

18.8 

888/K5 

Bar* 

21,18  1/2,18  1/3,13,18,14,10,10  1/2, 

17  1/2,17  1/2 

17.0 

If 

Steal 

10, 18, 18, 10, 18, 15  1/8, 80, 17, 20, 21 

18.3 

n 

Al 

17  1/2, 15  1/2, 15  1/2, 10, 10, 14, 18, 
181/2,81,821/2 

17.7 

HBX-1 

Bar* 

15,18  1/3, 21, 17, 16  1/2, 17  1/8, 14 1/8, 
10,19,17 

17.3 

ft 

Start 

16,18  1/8,18,10,17  1/2,80,17  1/2, 

18  1/8,18,21 1/3 

18.1 

ft 

Al 

17,15  1/2,15  1/2,80,15  1/2,10,10, 

17  1/3,18  1/8,80  1/2 

17.8 

PBX 

Bar* 

1<  1/1, 12, M.  14  1/2,12  1/2,11 1/2, 
121/2,141/1,11,14 

13.6 

ft 

Steal 

12  1/2, 12  1/2, 14  1/2, 16  1/2, 18, 12, 14, 
101/2,17  1/2,17 

14.6 

i« 

Al 

12,12,14,15,13,13,18  1/2,10,16  1/2 

14 

14,3 

TNT 

Bar* 

12, 13  1/2,13,14,14,13,14,16,18,15 

13.8 

ft 

Steal 

14,12,14,14,14,13,14  1/2,19  1/2, 

18?  39 

14.0 

ft 

Al 

17, 12, 14, 18, 11, 11, 18, 17  1/2, 12, 18  1/2 

14.9 

MOX-2B 

Bar* 

10, 10  1/8, 10  1/8, 10  1/3,13  1/2, 11, 
121/2,111/2,12  1/2,12 

11.6 

ft 

Start 

13  1/2, 14, 13  1/2, 16,14, 14, 14  1/2, 15, 
161/2,16 

14.7 

n 

Al 

12, 12  1/2*12  1/2,11,  IB,  13, 14  1/2, 

12.8 

141/2,14,18 

4.2  Tafrte  TL  fr— -Air  gtoUggUr 


Nominal  BSft,:  1.0  2b. 


HE 

Ca— 

T*rp*x-2 

Bar* 

ft 

Start 

ft 

Al 

HBX-6 

Bar* 

•f 

Start 

ou**:  Baitfax 

•,0,9,0,1,0,10, 8, 8,0 
8, 0*8,0, 0,10,0,9,0,8 
8,0,0,0,0,8,0,10,0.0 

8. 8. 0.  8. 0. 9. 0. 8. 0. 0 

8. 0. 8. 8. 0.0. 0.0,  0,0 


8.8 

8.8 

8.0 

8.1 

8.8 
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Hfl 

Caae 

» 

Foilmeter  Baadlaga 

Arango 

HBX-6 

Al 

8,  9,  7,  9»  9,  8, 7, 9, 7, 8 

8.2 

S8B/K5 

Bin 

7,7,7,7,8,7,8,9,9,10 

7.9 

ft 

StMl 

8,10,8,9,10,8,9,9,10,10 

9.1 

tl 

Al 

9,9, 8, 6, 9,9, 9, 9,9,9 

8.8 

HBX-l 

Ban 

8, 8, 4, 8, 9,9, 9,9,9, 9 

8.1 

ft 

amt 

8, 8, 4, 8, 8, 8, 9, 9, 9, 8 

7.9 

ff 

Al 

9,7,7,9,9,8,9,10,8,9 

8.5 

PBX 

Ban 

8, 8, 9, 8, 7,8, 9,8, 9, 9 

8.1 

ft 

Steal 

7, 8, 8, 8, 8, 8, 8, 8, 8, 9 

7.8 

ft 

Al 

8, 7, 8, 7, 8, 7, 9, 9,9,8 

8.0 

TNT 

Ban 

7, 7, 8, 8, 7, 8, 8, 8, 7, 8 

7.6 

II 

Steal 

7, 8, 8, 8, 7, 8, 8, 8, 7, 7 

8.8 

H 

Al 

8, 7,8,7, 8, 8, 8, 8,9,8 

7.7 

iaox-98 

Bara 

8, 1,4,8, 4, 4, 4, 8, 8,8 

4.8 

ff 

Steal 

8, 2, 8, 7, 4, 8,7, 7, 8, 8 

8.7 

ff 

Al 

8, 8, 8, 8, 4, 4,  4, 7, 8,  7 

4.7 

5.3  TfrMa  I1L  Fr— -Air  Catenary 


Nominal 

BB  wt.:  1.01b. 

Range: 

HE 

Gaea 

Catenary  Baartlaga  (A  PSD  Ann ige 

Torpex-3 

Ban 

22  1/2,22  1/2,25,25,27  1/2,27  1/2, 

25.0 

ff 

Steal 

28, --,28,24 

22  1/2,28,22  1/2,24,27  1/2,27  1/2, 

24.7 

ff 

Al 

28  — 24  24 

24)  24)  24, 27  1/2,27  1/2,25,—, 

24.8 

HBX-6 

Ban 

22  1/2,24 

22  1/2, 25, 25, 25, 28, 28, 25, 26, 22  1/2, 

24.4 

ff' 

smi 

22  1/2 

22  1/2,25,25,25,22  1/2,25,25,28, 

24.2 

ff 

Al 

24,221/2 

22  1/2,28,27  1/2,28,27  1/2,28,26, 

25.3 

SSB/KB 

Ban 

28, 25,24 

24)22  1/2,25,24,27  1/2,25,25,-, 

24.7 

ff 

Steal 

28,24 

22  1/2,22  1/2,25,25,24,25,25,24, 

24.2 

ff 

Al 

26,22  1/2 

28,22  1/2, 25,25*27  1/2,25,20,25, 

24.5 

HBX-l 

Ban 

28,25 

—,—,22  1/2,24,25,24,25,22  1/2, 

23.7 

ff 

Steal 

24,22  1/2 

22  1/2, -,21,26,22  1/2,25,24,28, 

— » — 

23.6 

Cntidntltl 


BS 

Cue 

EBXl 

Ai 

mx 

Bure 

n 

Meet 

ft 

AI 

TOT 

Bate 

W 

Steel 

ft 

Ai 

1I0X-2B 

lure 

66 

Steel 

ft 

6.4  T*ble  S¥V  Free-Air  5" 

Nominal 

H£  vrt;  1.0  H. 

m 

Cue 

Toarpex-2 

Ben 

ft 

Steel 

tf 

AI 

HBX-6 

Ben 

Steel 

ft 

AI 

88B/K5 

Ban 

tf 

Steel 

f» 

AI 

BSS-1 

Ben 

Steel 

W 

AI 

FBX 

Ben 

ft 

Steel 

ft 

AI 

TNT 

Ben 

tf 

Steel 

ft 

AI 

MOX-2B 

Ben 

»• 

Steel 

ft 

AS 
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Catenary  Reading*  jABg 

aa  as,aa  1/2,25,25,26,26, 

aa’i/*i*M®,u  1/2,  aa  1/2,25,21, 
a#, at  i/i,aa  l/a 

aa  i/a,aa  1/2,20,20,22  1/2,25,24, 

~|afc»,as,a5,ao,i5,a4.ayai/a 

21.21.21.22  1/2,25,21  i/a,ai,ao, 
aa  1/a.aa  s/a 

21.20.22  1/2,22  1/2,20,20  s/a,a4, 

Va^oJax,  n,  *4,  M i/M*  */*» 
20,24,21  . 

16, 15, 15, -,  17  1/2, 17  1/2, 15, 15, 

17.17 

se,  i«,  i«,  ai,  is,  17  i/a,  17  i/a,  if, 

15.16.15.17  i/a,ia  1/2.17  i/a, 

17  t/a,17  1/2,16,17  i/a 


i:  BhMfai 
5"  H T-C  Bnadtegt 

7. 5. 5. 6.6. 7.6.7. 7. 7 

а,  a,  4,  S,  4, 4, 4, 4, 4, 6 

6.5.4. 5. 4. 5. 5. 6. 4. 7 

б, 7,5, 7,7, 6, 6, 6,8,6 

8. 5. 5. 5. 4. 4. 4. 4,  4, 4 

4. 5. 5.6. 5.4. 6.5. 6.6 

8. 6. 5. 5. 5. 5. 7. 6. 6. 7 

5. 3. 4. 4. 4. 4. 4. 8.8. 4 

6.4. 5.6.8. 5. 5.5. 6.4 

6. 5. 4. 5. 5. 7.8. 5. 6.6 

8. 8. 8. 3. 3. 5. 4. 3. 4.6 

3. 4. 5. 4,  4, 5, 5, 4, 7, 6 

8. 4. 5. 5. 4. 4. 4. 6. 8. 5 

4. 2. 8. 8. 3. 3. 3. 3. 5. 4 

3. 3. 4. 4.3.3. 4. 3.4. 5 

5. 4. 3. 5. 4. 4. 6. 6. 6. 6 
3, 2, 3, 4, 2, 2, 3, 2, 3, 4 
a,  a,  6, 3,  a,  a,  4,  a,  4, 4 
3,  a,  2, 3,4, 3, 3, 3, 8, 3 
2,2,2,2,2,a,8,3,3,4 
3,  a,  3, 2,  a,  3, 8, 3, 3, 3 


CorfldtHttol 


10. 


Avenge 

34.4 

23.2 

aa.4 

23.2 
22.  S 

21.3 
21.8 
16. 1 

17.3 

16.3 


Avenge 

6.6 

3.7 

4.5 
6.3 

3.6 
5.2 
6.0 

3.6 

5.2 

5.7 

3.7 

4.7 
4.7 

3.3 

3.6 

4.7 

2.7 
3.1 
3.9 

2.4 
2.6 


Coattdtotitl 
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6. 0 INITIAL  DISTRIBUTION  UST 


Addre 


Commanding  OttlMr 
Pteattony  Aroanal 
Dow,  N.  J. 

Attn:  air.  8.  li.  Adalmna 

Sum)  Fottnma  Anumaittoa  Xjdwontoyy 


c°wh>. 

1-UtacL 


Contracting  Qfficar 
Boston  Ordnance  District 


IS,  14 


to. 


Confidmu^i 


